The possibility of a nucleus being excited during an interaction involving an incident photon, a bound orbital electron, and the nucleus has been investigated. In this inelastic photoelectric effect the angular distribution of the ejected photoelectrons has been calculated and the dependence of the total cross section on the photon energy and the nuclear excitation energy has been investigated.
I. INTRODUCTION
The possibility of an inelastic photoelectric effect has been considered recently. ' Feynman diagrams for this process are shown in Fig. 1 . In this third order process nuclear excitations occur in an interaction involving an incident photon, a bound orbital electron, and the nucleus. The nuclear excitation is produced by a dynamic interaction between the electron and the ground state of the nucleus.
The process bears obvious resemblances to both the internal Compton effect and Coulomb excitation.
The electron-photon interaction can be treated in first order perturbation theory as the photoelectric effect, and the interaction between the electron and the nucleus can be treated by second order perturba- 
where k, E'p, co, and e are the energies of the photon, orbital electron, excited nuclear level, and ejected electron, respectively. S' ' and D are, respectively, the electron Dirac-Coulomb and photon propagators. The incident photon four-potential a& is described by the momentum vector k and polarization vector e. We have employed the units m=c=A'=1 (m denotes a mass of the electron), e /4m =a=1/137. The Dirac matrices are y= -iPa, y4 --P, and %=% y4. The scalar product of two four-vectors az --(a, iap) and b& (b,ibp) --is a. b=a"b"=a b -apbp, and a=a"y" is understood. 
and the factor f is f =( 
In Eqs. (g) and (9) we introduced the four-vectors
=(0, -r2, -t3, itp), - energy of 400 keV. In Fig. 3 , the dependence of the total cross section for IPE on the photon energy is illustrated, and in Fig. 4 , for a given photon energy, the dependence on the transition energy is shown.
III. CONCLUSIONS
Figure 2 bears some quantitative resemblance to the angular distributions obtained at these photon energies in the atomic photoelectric effect. Howev- er, in the ease of the IPE, the differential cross section also depends on the nuclear transition operators and we should expect there to be differences from the pure atomic effect.
In the region where qQco the cross section varies as Z . 
